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Intraluminal irradiation reduces significantly and equally the unidirectional movement of both sodium and chloride ions from colon to blood. At the higher doses of irradiation this is accompanied by gross morphological damage and evidence of motor dysfunction. At lower dosage this reduction of absorption can be produced without any evidence of histological damage and motor activity, as evidenced by the response to Prostigmin, appears the same. These studies suggest that it might be profitable to study experimentally the effect of intraluminal irradiation on the acidosis of ureteral transplantation. One possible side-effect of such treatment might be the effect of irradiation on potassium transport across the colon mucosa. Many ureterocolostomy patients are hypokalemic and any increased loss of potassium would be serious. Such studies are at present in progress.
Implantation of the Ureters into an Isolated Rectosigmoid Bladder
By L. N. PYRAH, M.Sc., Ch.M., F.R.C.S. Leeds PRIOR to 1950 the cause of the clinical failure, because of electrolyte imbalance, of some operations for ureterocolic anastomosis was not understood. In that year Ferris and Odel (1950) showed that hyperchloremic acidosis develops following ureterocolic anastomosis in 75 % of cases, but that in the majority of that 750% no clinical symptoms develop. A proportion of cases, a fifth to a quarter, however, do have symptoms of nausea, loss of appetite and a lack of the sense of well-being, and a still smaller proportion run into more dangerous symptoms, such as loss of weight, vomiting and sometimes coma and death. At first it was not understood how to deal with this chain of symptoms, which resulted partly from ascending renal infection from the colon to the kidneys and partly from the differential absorption of electrolytes from the colon, the acid chloride ions being absorbed in greater proportion than the basic sodium ions (Lapides, 1951; Parsons, Powell and Pyrah, 1952; Parsons, Pyrah, Powell, Reed and Spiers, 1952) .
The disadvantages of ureterocolic anastomosis led to a search for alternative methods of urinary diversion, and the two principal ones which have been practised and advocated have been ileal ureterostomy, advocated first by Bricker (1950; Bricker et al., 1954) and by Wells (1953 Wells ( , 1956 , and the rectosigmoid bladder which I have advo-cated (Pyrah, 1956 . The principle of these two operations is that the urine is deviated into a loop of intestine which is free from faces, so that ascending renal infection is minimized.
The Rectosigimoid Bladder
In 1956 I reported to the British Association of Urological Surgeons 11 cases of rectosigmoid bladder with cystectomy (Pyrah, 1956) and the purpose of this communication is to bring the series up to date and to give the results. The procedure was first carried out by Mauclaire in 1895, but it was discarded.
Operation.-The operation has usually been carried out in two stages. The bowel is prepared by the administration of Aureomycin given orally. In the first stage, the sigmoid colon is divided transversely a little distance above the middle of the sigmoid loop, and the mesosigmoid including the marginal artery is divided at the line of section of the gut sufficiently deeply to allow the proximal end of the divided colon to be brought to the surface of the abdomen in the left iliac fossa without tension as an end-colostomy. The distal end of the sigmoid loop is infolded by two rows of catgut sutures. The new bladder then consists of the rectum and the lower half of the sigmoid colon. The left ureter is exposed and isolated at the outer side of the mesosigmoid Proceedings of the Royal Society of Medicine at the level of the brim of the pelvis, ligatured low down and divided; to avoid kinking it is usually transposed through a small opening in the base of the mesosigmoid to its inner side and is then anastomosed to the upper part of the rectosigmoid. The method of the anastomosis of the ureter to the gut in nearly every case has been that of Cordonnier (1950) which employs a direct mucosa-to-mucosa technique. A period of ten to fourteen days is allowed to elapse to ensure the adequate functioning of the ureterosigmoid anastomosis. The bladder is then removed and the right ureter is anastomosed in a similar way to the rectosigmoid some distance below the left. The patient micturates per anum, and defecation is via the colostomy.
Advantages of the operation.-(I) The operation is easy to perform in two stages which makes for safety. There is no intestinal anastomosis, as there is in the operation of ileal ureterostomy so that the operative risk is reduced. The postoperative course has been satisfactory and the incidence of ileus has been low.
(2) The artificial bladder, which has a capacity of between 400 and 500 ml, seems to empty satisfactorily and is not associated with undue frequency of micturition. The normal tone of the anal sphincter ensures continence and only in one case has there been slight occasional nocturnal incontinence.
(3) The new bladder does not contain faces and seems to have a low bacterial content. The incidence of late ascending renal infection has been very low. The Cordonnier type of anastomosis is safe in these cases because of the reduced danger of ascending infection, and it is advantageous because the wide stoma permits free renal drainage and there is little tendency to late hydronephrosis or anastomotic stricture.
(4) Although we know from experimental results that differential absorption of chloride over sodium does take place evenrin this relatively short length of large gut (Pyrah et al., 1955) yet, since the kidneys do not become infected, electrolyte imbalance is very unusual, though it occurs occasionally. Most patients do not need to take -alkalis. We have also shown that in the length of gut used, the amount of differential electrolyte absorption does diminish with time .
(5) The colostomy is not a disadvantage. If there is to be urinary diversion other than ureterocolic anastomosis, the surgeon must choose between a urinary fistula (ileal ureterostomy) and a fmcal fistula (colostomy). I believe that in terms of post-operative morbidity and operative mortality the rectosigmoid operation is to be preferred to ileal ureterostomy (Wells, 1956) .
(6) If the patient later objects to a colostomy, it can be re-converted to a formal ureterocolic anastomosis without disturbing the site of the anastomoses.
Results.-I have carried out the operation of rectosigmoid bladder with total cystectomy on 26 patients. There have been three post-operative deaths, one of which occurred three months after the operation from fistula and peritonitis, one from pulmonary embolism seven days after operation, and another from bronchopneumonia also seven days after operation. In my hands this mode of cystectomy has been a safer procedure than the one-stage cystectomy with ureterocolic anastomosis and several of the patients who have been too ill for ureterocolic anastomosis to be contemplated with equanimity have survived. Of the survivors, 8 died from metastatic cancer in periods varying from four months to five and a half years. 12 patients are alive and well from six months to eight years after operation.
Late follow-up.-In many of the earlier cases, intravenous pyelograms taken some months after operation showed perfectly normal kidneys. In the series as a whole examination of the renal status of 39 renal units, where post-operative X-rays are available, shows no hydronephrosis in 30, slight hydronephrosis in 7 and moderate hydronephrosis in 2. The fact that practically all of those with hydronephrosis show only slight hydronephrotic changes has made the results of this kind of transplant in my hands much better than transplantation of the ureters into the intact colon.
Ascending infection as a clinical complication has been limited to only 3 cases. Although we have shown that from the rectosigmoid bladder chloride in excess of sodium is absorbed into the blood stream yet, because of the relative absence of ascending infection, hyperchloremic acidosis is very rarely a problem. Of the 26 cases, electrolyte imbalance was noted in only 4 patients; 1 of these had had a temporary urinary fistula which explained the renal infection and the corresponding kidney later became hydronephrotic. This small incidence of electrolyte imbalance is vastly different from the high incidence of imbalance when the ureters are anastomosed to the intact colon. In all the other 22 cases there was no sign of electrolyte imbalance.
All -these patients, however, who have recovered from their operation, provided their malignant disease has not recurred, have enjoyed a very high grade of health. They have looked well, have had good appetites and have been normally active and mobile. We have not had, as we have had with the cases with a ureterocolic anastomosis, a fifth or so who have indifferent health, a grey look, and periods of loss of appetite and inability to work their normal quota. The colostomy has not been complained of by the rectosigmoid patients.
Present position of case selection for the rectosigmoid bladder operation.-(1) If a patient has multiple vesical growths of low malignancy which require cystectomy, and if he is expected to live for a long time, ileal ureterostomy and the rectosigmoid bladder are the modes of urinary diversion of choice; of the two I favour the rectosigmoid bladder.
(2) We have become more confident in the biochemical and overall management of cases with ureterocolic anastomosis than we were between 1951 and 1955 (when I did several rectosigmoid bladders) and there has not been in the last few years quite the same pressure to get away from ureterocolic anastomosis as there then was.
(3) There is a small group of patients for whom the rectosigmoid bladder is the ideal procedure. Recently I have operated on 4 elderly men with bladder cancer, in whom one kidney was either completely or almost completely out of action from obstruction by growth, and in whom the other kidney showed early or moderate hydronephrosis. The blood urea was between 60 and 75 mg/100 ml. In such cases external radiotherapy may not give a sufficiently rapid improvement in the growth to preserve the function of the remaining relatively healthy kidney. A formal ureterocolic anastomosis in this group would run the risk of a higher than average mortality from renal failure, while a one-stage ileal ureterostomy would court a high mortality. The rectosigmoid bladder operation done in two stages has seemed to me to be easily the safest procedure, and these 4 patients survived.
Colocystoplasty
By Sir ERIC RICHES, M.C., M.S.
The Middlesex Hospital, London THE indications for enlarging the bladder are well known and I will not repeat them. My object is to discuss the merits of a colonic as opposed to an ileal graft for the purpose.
The results of ileocystoplasty. -Since Couvelaire (1950) introduced the operation of ileocystoplasty into France several series of cases have been reported. Cibert (1957) reported 105 personal cases; Wells (1956) collected 55 cases from members of the British Association of Urological Surgeons, and Jacobs (1960) has recently reported on 28 cases. Whilst the results in most cases have been excellent the mortality and morbidity have been high, largely owing to the complications of ileus or intestinal obstruction following the small gut anastomosis. Wells (1956) reported 42 cases of ileus and 10 of mechanical obstruction in 207 patients who underwent uretero-ileostomy; of 55 who had ileocystoplasty 4 developed intestinal obstruction. This operation may be difficult in a stout patient who has been fattened up by sanatorium treatment and has a short mesentery. The variability of the results with the ileum and the evidence produced by Gregoir (1958) in favour of the colon made me decide to use the sigmoid colon instead of the ileum in a series of cases where bladder enlargement or substitution was needed.
Advantages of the colon.-There are many advantages in using the sigmoid colon rather than the ileum. It lies close to the bladder, it is easily mobilized and it usually has a redundant loop which can be readily spared. Its mesentery has a low origin and the whole procedure can be kept within the pelvis without disturbing the upper abdomen. It has a wider lumen than the small intestine which ensures a greater increase in bladder capacity and is a safeguard against stenosis of the restored colon after end-to-end anastomosis; a rectal tube can be passed up beyond the anastomosis to relieve distension and there is little chance of ileus. Its blood supply from the sigmoid arteries and their marginal arcades is abundant and the rectal surgeons have shown us that even after high ligation of the
